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PROGRAM-FAIR EDUCATIONAL EVALUATION AND EMPIRICAL CURRICULUM INQUIRY

Ralph A. Hanson and Jerry D. Bailey

ABSTRACT

Obtaining an understandable description of what Is beina
accomplished in a school program is an extremely difficuit task using
available methods. Even more difficult is obtaining comparative
information on program effects when multiple instructional products are
being used. This study describes a method for providing easily
understood information on such comparative Instructional effects. The
method was derived in the context of a national evaluation of three
instructional! product systems each of which was used to teach readiness
and initial reading skills to kindergarten students. Longitudinal data
were gathered from 900 classes, with each class using one of the
products. The results i1lustrate how valid information on instructional
effects can be obtained and used for the purpose of comparative
evaluation. Further, the results contradict the popular belief that the
specific instructiona! resources used in an instructional program does
not matter. Instructional outcomes reflect the specific skills and
concepts emphasized in a given product system, and these differences in
emphasis emerge when instructionally sensitive instrumentation is used.
0f more importance, the study i1lustrates a methodology that can be used
for what is referred to as empirical curriculum inquiry. This is a way
of identifyina what students know, what school. programs commonly and
uniquely teach, and what students learn. Some implications of this
methodology for school improvement efforts are discussed.



PROGRAM-FAIR EDUCATIONAL EVALUATION AND EMPIRICAL CURRICULUM INQUIRY

Ralph A. Hanson and Jerry D. Bailey

Accurate descriptive information on the effects of instructional
products designed.to fulfill the séme or similar educational program
requirements has often been sought but rarely obtained in practice. |In
spite of the use of a varlet* of methodologle§ and instrumentatlon, the
bottom line always seems to be the same; no specific effects of
comparable instructional products can be detected. These results have
led some researchers to conclude that such differences simply do not
exist, l.es, the lnstruqtlonal resources employed lq educat ional programs
play a minor role, if any, in terms of measureable schooling effects.

As with mahy other broad conélusions aboqgﬂschboling effects, this
one has not met with universal acceptance. Like the proposition that
schools have ''no effect,' it lacks credibility on a common sense basis.
Consequently, when an opportunity to examine the proposition arose in the
context of f11filling other research requirements, we pursued it.

Th. opportunity arose when the U.S. Office of Education initiated &
project under Title 111 of the Elementary and Secondary Education Act.
The project provided support for the purchase by schools of certain
instrhctional product systems to be used in their kinderqarten reading
readiness programe during the 1973-74 school year. The acceptance of
Title 11 funds obligated participating districts to provide USOE with
program evaluation data. For those districts willing to participate in
the study, SWRL agreed to provide instrumentation and other logistical
support to fulfiil the USOE evaluation requirement. The majority of the

districts receiving funds chose this option.
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Consistent with these conditiens, the inquiry pegan with the limited
ob jective of pfovlding an operational methodology to measure the ln;trﬁc-
tional effects obtained with the use of the alternative products in the
-kindergarten reading readiness instruction. ‘+%e general approach was to
obtz:n assessment results and other lnfSrmation from districts on the
compet ing products of interest. Such data can readily be used to
qenerate the.repprts requlr;d to fulfill the Title 1!l evaluation
requirement for each district (see Hanson, Schutz, & Bailey, 1977).

The data also can be used for the conduct of research on program
fair evaluation issues If two related issues are addressed. The first Is

whether measures of reading readiness proficiency obtained at the end of

the school year can be linked to measures of pupil status obtained prior

fo instruction and implementation measures obtained during instruction
for samples of classes using each of the products. Several prior SWRL
mihqhiries indicate .this is possible at least with certain products and
under certain conditions (Hanson & Schutz, 1978; Hanson, Bailey, &
Molina, 1980) £ i ossible in this context, It was reasoned that
such resultS would allow ui to estimate both the Instructional

sensitivity and magnitudé of outcome proficiencies attained by users of
by

.

each product. Put another way, these two kinds of information would
indicate what Instructional outcomes were yielded using a product and how
well pupils learned what was taught.

Given that reasonable assocliations could be obtained between the
operational use of a product and proficiency on its own outcomes, the
second ''program fair' Issue could.be addressed. Stated as a question, it

%, .
asks, '"Can the instructional sensitivity and magnitude of effects of an

6



'lnstructioﬁal product be detected on outcomes not referenced to that
product?" This Is the central issue in program-fair evaluation; to
describe the impact of several slternative products on the fﬁll;range of
outcomes that the products collectively address based Qn daté froﬁ

representative and comparable users.

DESIGN AND PROCEDURES

With agreement on several specific tasks and these general research
goals, the KRR inquiry was launched. Districts in six states, using the
four most popular kindergarten text series were designated as the inquiry
population. Each of these districts was receiving funds for the Purcﬁase
of one of the following: 1) Alpha Time (A), publlished by New Dimensions;
2) Beginning to Read, Write and Listen (B), published by Lippincott; 3)
Distar | Reading (D), published by SRA; 4) The Kindergarten Program (x),
published by Ginn.

Districts choosing to participate would receive all achievement
tests and related instrumentation; summary reports on achievement
performance for pupils, classes, schools, and districts; and fulfilliment
of the Title 111 grant evaluation requirement. SWRL would be responsible
for instrument development; design and operation of an information system
to distribute, receive, process, and report information to various

audlences; and analyses of the data base for a series of R&D reports.1

IThis is the second major report In this series, An earlier report
(Hanson, Schutz, § Balley, 1977), provides consliderable information about
- the inquiry design, materlals and procedures and & descriptive summary of
the data base. That information is summarized below to the extent
necessary to make this document coherent and stand-alone.




Design and instrumentation Considerations

The requirements of the evaluation sponsors, operational constraints
on schools, llmltathns of time and resources, the general goals'of the
inquiry and other factors afl hsd an influence on the formulation of the
study design. While Identlfylng gll such factors and tracing their
linkage to each of the design decisions is probsbly impossible, some of
this cdnceptuallzatlon should be ‘noted.

One Impdrtant consideration was that the inquiry had to be carried
out in ongoing school settings. This meant that the actual use of the
instructionai products would be fully under the control of the 'schools
using'them. While this was desirable in the sense that produét use and
effects could be expected to reflect typical rather than forced patterns,
it did necessitate consideration of variability in product

implementation.

To describe product implementation in each class, an Instructional
Information Sheet (11S) was prepared referenced to each product. The /
sheet included a common set of items about Instructional time and
emphasis given to various reading readiness topics and a set of questions
about use of specific—product instructional resources. In this study,
only the information from the latter on the extent of product

Instructional resource use are involved.

Another important design consideration is that all participants

chose both the reading readiness product to use and whether to take part
in the study. These factors negated any possibility of elther equating

product user groups In advance or even assuming that the full range of



k indergarten pupll entry behavior were represented in each product user
aroups. To take such differences into account two approaches were used.
The first was to measure certain characteristics of pupils and schools
prior to the start of the program. The Entry Survey, a common test of

| reading readiness cqpsistlng of 22 individually administered items
covering basic semantic skills (Coker & Legum, 1972; 1974) was used for
this purpose. Teachers in each class were asked to administer this test
to pupils on an individual basis prior to the start of_tnstructlon.

The second‘was to measure a set of biosocial variables derived from
the School lnformafion Sheet (S1S). It provides informztion on
characteristics such as income level, ESEA Title | eligibitity, ethnie-
racial background, etc., on the pupils attending each school.

Another desian consideration was the primary unit of analysis to be
used in planning and analyzing the inquiry dats base. Both the nature of
the schooling process, particularly in the early elementary grades, and
earlier SWRL research on instructional product implementation suggested
the classroom as the primary unit of analysis (Wiley & Bock, 1968; Hanson
& Schytz, 1978). Briefly, the rationale for this choice is that in the
actual delivery of instruction in an elementary school program such as
k Indergarten reading readiness, the primary source of varlance In
implementation is at the class level. Declsions made at the class level
regarding scheduling of instructional activities, the materials and
procedures to be used, configurations of instructional qroups, etc., tend
to be by far the most direct and significant implementation elements and

have been found to relate directly to instructional product proficiency.



Further, while these classrooms' implementation behaviors reflect In part

the policies and practices of the schools and_dlstricts in which they
operate, they tend to be most directly affected by specific classroom
fictors. \ | |

Another desiqn factor of importance is the provisions for measuring
pupil préficlency at the end of the school year. Prlor conceptual work
on measuring the instructional effects of alternat!ve products (i.e.,
Wolf, 1968; Popham, 1969; Majer & Sullivan, 1970; Shoemaker, 1972) all
sugéested that some or all or the following steps to be taken In
preparing program-falr tests.

e Obtain behavioral objectives for each product to be evaluated.

e Analyze the composite set off objectives from all products to
identify the common and unique objectives for each product.

o Develop measures of each common and unique objective.
® Generate items to measure eich outcome and administer them in
classes using each of the products to be evaluated.

This deneral strateqgy departed from prpvalling comparative assessment
practices In recognizing that the effects of one Instructional product
may or may not be.reflected on a single, common measure such as a
standardized achievement test. However, it provided no guidance for
resolving the issue of how to determine common and unique objectives for
a given set of educational products. Rather than ignorina this Issue or
sssuming that the common and unique objectives could be Identified on an
analytical basis alone, a way of empirically identifying the common- and

unique effects of a product wss sought.

10
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The measurement strateqy adopted was to generate test items
referenced directly to the product's instructional resources. Opera-
tionallv,,this_task,wasﬁaccompllshed through detailed analytical work on
the Instrﬁctional materlqls and procedures. These anglyses wei'e carried
out separately on each product and resulted in tables that list each
concept or skill presented, the format used to present instruction on it,
and some indication of the amount it would be practiced under typ.cal
use.

From these specifications, prototype {tems referenced to each
concept or skill resulted. TheLe prototype items organized under the
published outcome descriptions whtch accompanied each product were then
reviewed by the product's publisher for additions and deletions. After'
incorporating the publisher's coﬁments, the full item pool was completed.
It was designed to Include items refleétlng each format used in
instruction and most, If not all, of the specific elements taught.

The final lists of outcome areas are reproduced in Appendix A. For
each product outcome a brief definition and the number of items generated
under the area is indicated and an instructional area number is given.
The latter refers to one of a set of 12 broader instructional areas under
which the outcomes of all four products were further organized. Each
instructional area Is defined in Figure 1 and the specific outcomes of
each of the four Instructional products which fall under It are
indicated.

Note that for some instructional areas all the products are

represented by one or more outcomes, while under other instructional

11




areas as few as one outcome and product appear. These reflect broad

differences In instructional emphasis between products. Examination of

the specific entries In this figure provides prelimlnary comparative ;o

information on these differences in emphaéis without referring to the

relative effectiveness of the products in affecting léarning in the area.

Ingsert Figure 1 about here

A’ ------\‘--C-------- ----- - G T A W T W e

! \

Assessmentjbevelqpment

The itgm pools degcrlbed in Appendix A were used as the elements for
building thsee long (maxg) and three short (mini) test foéms referenced
to each proadct. Each m;kj (or long form) was designed to test all
outcomes of the product. Taken together, the thrge maxi forms exhausted
the ftem pool for the product. The mini forms were designed to measure .
only the major outcomes of a product. They typically included about
one-half as many items as the maxi forms. Taken together, however, the
three mini forms covered all major outcomes of & pr&duct. They did not,
howevér, exhaust all items In all the pools.

The mini and maxi test forms were combined for administration.
Thus, each class received a test composed of two parts; a mqgi form
referenced to the product being used in the class and a minl-form
referenced to one of the other comparison products. This assessment

design 1s a modified matrix sampling approach in which the minl forms
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from comparison products are distributed across the users of each

product.2

Participation

The flow of study instrumentation went from SWRL through a
coordinator, designated.by each district, to classrooms and then back
through the coordinator to SWRL. This arrangement had several
advantages. It allowéa the pupi! and teacher sources of information to
remain anonymous outside the district. The coordinator assigned and
maintained a class numbering system within the district. - Within classes,
the teacher maintained a pupil numbering system. In addition to
mon!toring the receipt and return of materials, the coordinator also
provided support and asslstanée where néeded in the completion of
materials and interpretation of results.

The dats on participation, measured in terms of data components
completed, indicate that district coordination and support were excellent
in this inquiry. Over 1,000 classes, representing about 60Z of the
eligible districts {n the six states, i.e., those recelving Title 11
funding for one of the four applicable products, actually participated In
the inquiry. These districts were enrolled in response to only a single
general letter of lnvigftion. Even more impressive |s thgt these

participants completed and returned over 95% of the data collection

2The earlier report (Hanson, Schutz, & Balleys°1977) describes these
test development and procedural aspects -in more detall. See Hanson,
Behr, Mequro, and Balliey (1981) for a complete description of the test
development procedure. Actual tests and other instrumentation used in
the study ere described and reproduced in Balley and Hanson (1978).

13
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instruments delivered to them.  The actual number of pupils, classes,

schools, and districts returning each study component is given in

Table 1.

Insert Table 1 about here

Note that the level of participati;n for one product, Distar 1, was
limited to about 650 pupils from one state. By way of comparison, the
participation levels for the other three products were substantially
larger and representative with over 6,500 pupils from six or seven states
using each of them.

Because of the small number of Distar 1 users and the rather large
sample sizes required by the inquiry design, it was decided at the outset
of the inquiry not to include them as a product use group. Thus, the
assessments distributed to them did not include items referenced to the
three other products and their data were used only to fulfill the Title
Ill evaluation requirements. However, the assessments distributed iz the
other three product groups did include items referenced to Distar
outcomes. Thus, the data base that resulted included information from
three groups of product users on {tems and outcomes referenced to each of

them as well as to a fourth set of items referenced to Distar 1.

PREVIOUSLY REPORTED FINDINGS ON THE EFFECTS OF EACH PRODUCT
The initial focus in analyzing the KRR study data was on fulfilling
the Title II] evaluation requirements within the project time

constraints. GIJZ:\the extensive assessment data plus the supplementary

14
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information on pupil entry status and product implementation, the
required Title 111 result§ were easily generated. These results took the
form of district level reports and state and national level! aggregates of
these results by each of the four products. The pr imary ‘concern in those
reports was describing ;upll proficiency (average percentage of Items

correct) after instruction on the outcomes referenced to the product in

use in a district.3

Following the geﬁeratl%n and distribution of these user reports, the
first technical report was completed (Hanson, Schutz, & Bailey, 1977).
Included within it were a number of analyses and findings which bear on
the comparative evaluation of the products. These are summar ized below:

e Descriptions of study participants in terms of blosocial
characteristics such as ethnic background, average family income
end status on national reading norms showed that each of the
three product user groups included schools epresenting each of
the characteristics categories. Further, there appeared to be no
major imbalances in the distributions on these characteristics
across the three user qroups. Put another way, using these
characteristics alone for the three user groups, one would not be
able to predict differential achievement or schooling advantage

for any one group.

e The rough comparability of the three product user groups obse-ved
on the blosocial characteristics were further confirmed by the
Entry Survey tesc score distributions. The distributions of
class means on this measure were similar but not identical for
the three groups. The highest grand mean was attained by the
Alpha Time users followed by the Kindergarten users and then the
Beainning users.

e Product implementation estimates obtained from teachers in terms
of the number of lessons or units a class completed did show some
differences across products. For the Alpha Time users, nearly

3petailed accounts of the actual report generation process,
including an illustrative district report are given in Hanson, Schutz,

and Bailey (1977).

!
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702 of the classes were in the highest quartile of product use as
compared to 33% and 38% for the Beginning and Kindergarten
product users, respectively.

e The proficiency level of classes using each product on outcomes
referenced to that product varied. However, high oyerall
proficiency levels were obtained on the majority of|the outcomes,
although there were some notable differences. One of these is in
the percentage of product outcomes at the low and moderate levels
of proficiency. For Alpha Time and Kindergarten user groups
there were 3 and 1 outcomes, respectively, showing an averaue
proficiency level of less than 60%3. This compares to 15 outcomes
below that level for Beginning users.

e An initial effort at establishing the instructional sensitivity
of outcomes was achieved by linking outcome proficiency to
-implementation categories for each of the three product user
qroups. The average proficiency levels attained on each outcome
by classes in each of four implementation quartiles was reported.
The expectation was that classes Implementing more of a product
should attain higher proficiency levels. These analyses showed
this linkaqe could be found for some outcomes but not others.
Overall, 27 of the 61 outcomes (44%) showed patterns of
increasing proficiency with more implementation. While these
outcomes were not equally distributed &cross products, there were
some outcomes that showed instructional sensitivity across each
of the three product user groups.

The initial KRR report ended at this point on a promising but as yet
unconfirmed course toward a methodology for comparative product
evaluation. It had served to nicely fulfill the Title 1| evaluation
requirement in a useful way for both the districts and the government
sponsors. Also, it did provide some evidence that the three groups of
product users were roughly comparablq in terms of baseline
characteristics. Finally, it did indicate that some |inkage exists
between the !mplementaflon and proficiency measures, at least within\f
products. As indicated previously, such 1linkage was considered as

essential element in a8 methodology for a prngram-fair evaluation.

16
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What remained to be accomplished was the development and application
of a strategy for providing comparative information on instructional
effects. As indicated previously, such a strategy would ldeally pro#!de
Information for each prodﬁct on both the instructional sensitivity and
proficiency level attained on items and outcomes referenced to it and the

other products.

DESCRIBING AND COMPARING THE INSTRUCTIONAL EFFECTS OF COMPETING PRODUCTS
To address the issue of comparative product effects, the first step
was to formulate a strategy for analyzing the extensive profliciency
information. The strategy centers around’the three major inquiry
variables; entry proficiency, instructional implementation, and post-
instruction proficiency. Data on these three variables were derived from
each participating class using the instrumentation described previously.
These data were used as input to a 2x3 matrix (see Figure 2). The two
dimensions of this matrix correspond, respectively, to instructional
sensitivity (2 categories) and proficiency level (3 categories). It was
used to classify each item and outcome for each product-user group into

one of the 6 categories which result from crossing these dimensions.

insert Figure 2 about here

To accomplish this classification, rules for determining inclusion
in each category were derived. For the two instructional sensitivity
levels, a commonality analysis was used (see Figure 3). In this
analysis, the independent variables of entry survey mean score and amount

of instruction completed were regressed on the dependent variable,

17
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average item proficiency. The actual computations were carried out
stepwise, using both orders of independent variabies. The results
provide a breakout of the portion of variance related to each of the
independent variables alone as well as shared. The rationale behind this
analysis is that for classes there should Be a relationship between
instructional lmplémentatlon and proficiency after adjusting for any
differences prloreto Iinstruction. The component of the commonallty
analysis\hhich represent this variable is e In Figure 3, the portion of

proficiency variance shared exclusively with the instruction completed

varlablet

N, L2 X T ¥ ¥ X ¥ X J LY P ETT X L L L L X 3

Insert Figure 3 about here

The actual results showed that this variance component (e In Figure
3) accounted for between 0 and 51 percent of the varlance across all
ltems. For reasons to'be discussed later, a relatively low percentage
value of 102 was chosen as a cutoff value for designating an item as
sensitive. This means 1f more than 10 percent of the variance of [tem
proficiency was shared exclust#elv with the instruction completed
variable, the item was considered to be instructionally sensitive.

By choosing a low value, the strategy was to maximize the number of
items being designated as sensitive. The reason for doing so is twofold.
First, the quality of the variable measuring product use as a general
measure of product implementation was not known. Second, the Iimpact of
curtailed item proficiency variance 1s known to be substantial. The

restricted varlance would be expected to depress the proficliency

18
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implementation correlation In the commonal ity analysis. Under these

clrcumstances, a8 conservative criterion for inclusion was considered most

I

appropriate.

Forming the three proficiency categories in the decision matrix was
stralghtforward. Oteﬁ prof!ctency was determined by using the post-~
instruction item difflcyltles corrected for guesslng,-;nd forming a three
category variable. The lowest category corresponds to chance plus 102

and the upper, 702 plus chance. All proficiencies falling between Srg

referred to as In the ''some proficiency' category.

{1lustrative Item Analyses

The classlflcatlon scheme was applied Independently to data on each
study item from the three product-user groups. The form of these ,
analyses is illustrated in Table 2. This table presents the average item
proficiency and the commonal ity estimate associated with implementation-
proficiency variables for each of the three product user groups on four
different items, i.e., a total of 12 separate analyses. Using the
proficiency level and commonal ity value, each item Is assigned to a
category (1 to 6) for each user group. The 12 analyses reported here as
well as the others carried out in this inquiry were based on data from at

least 200 classes.

Similar analyses were derived for the 278 items on which each of the
three product-user groups provided data. This resulted in a total of 834

individua! analyses, l.e., three product-user groups by 278 items. These

19
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item level data form the primary source of information for this report.
They are examined within and across several levels of aggregation, l.e.,
products, product-user groups, outcomes and instructional areas, and

interpreted both in terms of their relevance to program-fair evaluation

issues and to the more general issues of empirical curriculum inquiry.

|tem Level Summaries

Using the fufl_set of item classifications, overall summaries were

"derived for each product user group by product referenced. These data

are given in Table 3. They show some interesting differences both across
products and user groups. Considering the products first, the results
show A Items were most frequently placed In the high proficiency
categories. Fully 89% of the classification were In:elther cateqory 1 or
4, both reflecting high proficiency. This figure compares to 29% for B
items, 37% for K items, and 27% for D items. This suggests that the A
items were either considerably easier or were learned by the vast
majority of pupils in the study.

Y Y YIS X R 0 B 2 2 B 8 L L g g - e = -

Insert Table 3 about here

A related result is the rather small proportion of the A items which
fall into the sensitive half of the table, i.e., categories 1, 2, and 3.
Only 162 of the A item classifications were in these categories. This
compares to 35%, 61%, and 412 for the B, K, and D item sets, |
respectively. Somewhat surprisingly, the D items were found to be
sensitive more frequently than either the A or B items. This would

suggest that A items were easier rather than learned.

20
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Overall, the data show [tems were classified In the sensitive
categories, l.e., 1, 2, Snd 3, only abcut 1/3 of the time. This may
reflect either an actual d!screpancy between what is included in the
product instructionel resources which were used to generate the !tem
pools and what is taught, or it may reflect technical problems such as
insensitivity in the measure of implementation used and/or high item
difficulty levels producing little item variance. Both of these factors
might Impact on the commonal ity analyses used to form this
class!ffcation.

To hedge against these possibilitles, gﬁ effort was made to Include
any item in the sensitive categories that showed 2 relationship between
product use and average proficiency level. This was the Justification,
referred to previously, for using the value of 103 as the cutoff for the
commonal ity value for inclusion of an tem in the "'taught" cétegory.

A summary of the item level data by user groups Is given in Table &4.
These data show the results for the B and K user groups to be remarkably
similar in terms of the percentages of all items assigned to each of the
six classification categories. The largest difference between B and K
users is In terms of sensitive items and Is reflected in the 7%
difference in category 2, favoring the B users, .e., 27% versus 203%.
This difference, however, Is balanced out by the 5% difference in

¢ vteqory 1, favoring K users, i.e., 133 versus 8%.

By the way of contrast, the B and K users differ substantially from

the A users in terms of the percentage of Items classified within
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categories. The most notable differences are in the large percentage of -
items classified in the not sensitive categories for A users and also in

the large number lﬁ the low proficiency categories, i.e., 3 and 6. For A

users, 36% of the items fall into these categories as compared to 19% for

B users and 213 of K users. lh conjunction with the previous set of

resuits (Table 3), these data indicate that A users performed at

substantially lower levels of proficiency than B and K users on items not

A

referenced, to their respective program. Also, there was little direct
relationship between the levels of proficiency attained by A users and ' | :7
the amount of Alpha Time Instruction received. it
While these findings emerge very clearly, the data have several
limitations. One is that they ignore differences between items in terms
of the scope and importance of the instruction they reference; i.e., all
items are weighted equally. An item which measures a relatively complex
ski111 for any kindergarten pupil, such as reading & sentence, is treated
as :aual in importance to an item measuring an easier skill, such as -
knowledae of colors.
A second related limitation is the unequal numbers of items used to
represent products, outcomes, and instructional areas. The number of \
items vary from 58 to 85 across the four products. Such differences in
the number of items coupled with the fact that product users tend to
score at higher levels on their own items, further complicates the
interpretation of the item level summaries. Under such conditions,

products which included larger numbers of outcomes and items would be at

an advantaqe In all cases in such comparisons.
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Outcome Level Summarlies

To obtain further insight into product effects, classifications of
the individual items referenced to an outcome were aggregated to obtain
an outcome level classification. In carrying out this aggregation,

several technical Issues had to be considered.

One Issue Is the classification consistency of items falling under .

the same outcome. It would be ideal If all the item level analyses for
an outcome and user group were assigned to the same classification
category. This would make the outcome categorization match that of the
items perfectly. In practice, this happen# infrequently. The more
typical result is for most Items under an outcome to fall into the same
category with those remaining dispersed in categories around it., With
such data, the modal item category Is probably the best basis for
categorizing an outcome and was used in this analys!;.

A second lssue, similar to that noted for ltem;, concerns the scope
of instructlion referenced by an outcome. Some outcomes represent a

substantial segment of product Instruction while others may simply be

touched upon in instruction. To some extent such differences In emphasis

and scope are refiected in the number of items Included for an outcome.

However, it Is very difficult to take such differences Into account.

Thus, In the outcome level analyses to foliow, each outcome ls treated as

“comparable.'' However, because the number of outcomes vary between
products, i.e., from 10 to 25, and there is the aforementioned expecta-
tion that a user will fare petter on outcomes referenced to the product
in use rather than other products, there s an inherent bias In favor of
the products with more outcomes, which should be kept in mind.
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These factors considered, Table 5 presents the classifiration
frequencies for outcomes by the product they reference for the three
product user groups. There are different patterns for each set of
product outcomes. The A outcomes aimost all fell in category 4, i.e.,
not sensitive and high proflclency, for all three user groups. Only 11
of 60 outcome classifications were not in category b, and seven of these
fell In category 1. Both L and 1 reflect high proficiency levels
confirming that all three user groups attalned high levels of profjciency

on nearly all A outcomes.
4

[}
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insert Table § about here
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Results on the B outcomes show the most variability In assignment to
categories across user qroups. The largest frequency was again in
category 4, with 28 of the 72 classifications falling in it. However,
there were also significant numbers of outcomes classified in each of the
five other categories. In fact, with one exception, each of the three
product user groups had at least one B outcome classified in each of the
six categories.

One clearly distinct feature of B outcomes is the substantial number
classified In the middie and low proficiency categories (i.e., 2, 3, 5
and 6). Over half of the outcomes were in these categories and were
sbout equally distributed across each of the three user groups. B
outcome classiflications were quite similar for the three user groups in.
the not sensitive categories, l.e., 4, 5, and 6. However, consistent

with earlier results, the A users show only 3 entries in the sensitive
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categories. This compares to 11 outcomes In these categories for B users
and 13 for K uscrs. |

Focusing only on proficiency level, the results across the three
user groups look very similar on the.B outcomes. B users as expected
have a few more entries in the mid and upper proficiency categories, A
users have a few le#s with the K users falling somewhere In between.

The resu]ts on the K outcomes is different but share somc
<imilarities with both the A and B results. Like the A outcomes, fw K
outcomes were classified in the sensitive categories. However, like the
B outcomes, the results across the high, medium, and low proficiency
categories for all user groups are nearly identical (after eliminating
the instructional sensitivity distinction). Unlike B outcomes, whlcﬁf
showed a substantial percentage of outcomes classified in the low
categories (3 and 6) only ; K outcome, out of & total of 33, was in a low
proficiency category.

The results for D outcomes differ in one clearly expected way from
those of the other products; there were few outcomes classified In the
high proficiency categories. Since the D outcomes were not referenced to
the instruction provided to the A, B, and K user groups, this is to be
expected. In terms of both level of proficiency and Instructional
sensitivity the K users did slightly better than the B users, which did
slightly better than the A users, on the D outcomes.

To summarize, the outcome level analy;ls showed substantial

differences between the four products In terms of both sensitivity to
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qutruction and level of proficiency across. For A outcomes, low -
sensitivity and high proficiency was the dominant pattern. B outcomes
showed the most varied results with substantial numbers classified in:
each of the six categories. K cutcomes were mostly ctassified as not "
sensitive and in the medium and ﬁlgh proficiency categories. Finally, D

outcomes fell mostly at the medium and low.proflclency levels,‘and were

about evenly divided between the sensitive and not sensitive categoriés.
TT— _ o de :

Instructional Area Analyslis

A summary analysis of the study data by instructional areas is _ \\§
presented in Table 6. It gives the number of outcomes aﬁd ftems from
each product represented and their percentage of the total (in
parenthesis below) for each instructional area. Also, a detalled look at
the proficiency levels attalined by various subgroups of lfems and users j,é
within each Instructional area Is given. |

Insert Table 6 about here
before proceeding to the proficienclies, it Is of interest to examine the
percentage of items and outcomes falling under each Instructional area in
the four kindergarten reading products. At both the item and outcome
levels these data indicate the first six Instructional areas of Word
Meanings, Phonics, Word Reading, Sentence Reading, Oral Questions, and
Letters subsume about 80% (762 and 832, respectively) of the composite
Instruction for the four products. Further, these six areas and one

other, Writing, are the ''common'' areas, l.e., those represented by
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outcomes and {tems from two or more products. Given the emphasis on

these six areas in the products, the focus for Interpreting the data will

be on them.

Within and across Instructional areas, the proficiencies in Table 6
show differences between products. In interpreting these differences, it
is helpful to h?ve some kind of guideline. Because of ‘the way the data
were gathered,gﬁbWVIng a precise guideline for estimating statistical
significance is difficult. Ideally, one would like to have some f ixed
value for & difference, e.g., 102 which would be the miminum difference
to apply in . ! cases. Such a guideline Is possible in this case only by
making some simplifying assumptions.

Given that the minimum number of classes included in any user group
estimate is at least 250, and totally lgnoring the fact that each
estimate Is based on multiple items, confidence 1imits can be derived
using standard formulas for percentages. These 1imits will be extremely
conservative since nearly all proficiencies are based on multiple items
and item/classes which usually number more than 250. Using the farger
N's which would result from considering these two factors would certainly
significantly reduce the size of the confidence limits.

Using 250 as the number of classes used to derive each percentage, &
value of + 5% is & reasonable confidence band. That is, 2 proficiency
level exceeding another value by more or less than 5% can conservatively
be considered to be & statistically significant difference. it also
might be argued that such a difference would be the minimum value of

practical significance to school personnel.

27



ﬂ:‘,'. hid

24

Turning to the data in Tabl\e 6, a clear distinction between results
for the first six and last six instructional areas can be seen. Looking
first at the last six instructional areas, only two outcome areas,
Reading Questions (7) and Spelling (10) show any meaningful difference
between user groups in overall proficiency. Reading Questions includes
15 items referenced to two D outcomes, and the average proficiencies of
all user groups were low and varied ifttle l.e., from 26% to 32%.

The Spelling area showed similar low proficiency levels. It
included three B items and the proficiencies ranged from 8% to 22%. The
large proficiency range was the result of the B users, as expected,
scoring higher than the A and K groups, i.e., nonusers, on these items.

On the other four outcomes In this group, Affective Behavior (8),
writing (9), Psychomotor Skills (11) and Music Awareness (12), the
average proficiency for all three groups is comparable--i.e., within
three percentage points. Also, user and nonuser proficiencies are nearly
the same and overall proficlency is quite high, f.e., from 702 to 93%.

Turning to the first six instructional areas, there is a great deal
more to be said since each instructional area presents a somewhat
different situation. Looking at Letters (6) first, the interpretation is
quite simple and straightforward. All three product user groups
contributed outcomes and items, and extremely high levels of proficiency
(about 83%) were attained by all three product users on all item sets.
Also user-nonuser differences are small for all item sets.

The results for the Oral Questions (5) area show another pattern.

The overall proficiency level is moderate (in the 672 to 70% range) with

28

LN



25

lictle variabllity between either the three product user groups or the
user=nonuser Qroups.

The instructional areas of Word Reading (3) and Sentence Reading (4)
show similar and Important differences between all groups. For both
these areas, items and outcomes referenced to the B, K and D products are
included but not those.of the A product. This absence of word and
sentence reading items points to a ma jor difference between Alpha Time
and the other three products and is surely a major reason for the lower
average proficiency attafned by A users in these ln;tructlonal areas.

For Word Reading (3), the proficiency differences across user Qroups
within item sets ranged from 132 to 65% and for Sentence Reading (4) from
3% to LL4Z. There were also large overall user group differences, ranging
from 30% to 41% for Word Reading (3) and 11% to 32% for Sentence Reading
(4). There were also user-nonuser ¢t fferences. Both B and K users
tended to perform significantly oetter on their own Words and Sentences
than on each other's and those referenced to Distar. Overall, K users
attained the highest proficiency levels in bothk Instructional areas with
B users a close second on Word Reading (3) and a distant second on
sentence Reading (4). (n both areas, A users weie substantially lower
than both of the other user groups.

Phonics (2) is an especially interesting area because it is the only
instructional area which includes outcomes and items from all four
products. in spite of the fact that all products contributed ltems, the

proficiencies of the three user groups within item sets varied
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substantially, i.e., from 47% to 67%. Overall, B and K user
proficiencies were 592 while the A users proficiency leve! was
significantly lower at 54%. User-nonuser differences ranged from 6% to
113, showing substantial content/format differences in this area.
Overall, the three user groups performed quite comparably on the large
set of Distar outcomes and items In Phonics (3). The average
proficiencies differed by only 2%, i.e;, A (57%), B (58%), and K (59%).

The final and largest instructional area by far in terms of both
outcomes and Items is Word Heanlngs_(1). One-third of the outcomes and
one-fourth of the items are in this area. This is in spite of the fact
that one product, Distar, contributed no items to Word Meanings (1). Of
the three products‘represented, the B items were clearly substantially
more difficult than those referenced to the A and K products. Average
proficiency on the B items was around 508, while on the A and K items
proficiency was qreater than 802 in all cases. An examination of the B
items Indicated that the discrepancy was probably due to the fact that
some of the B items combine less common concepts with more difficult Item
formats. |

In spite of these distinctions, B users did not attain substantially
higher proficiency on B items. Generally speaking, there were relatively
small differences between user groups on all item sets in this
instructional area. Also, there were small differences between users and
nonusers, |.e., 73% versus 71%, showing little product-specific impact.

A final summary of the Instructional area data is presented in Table

7. In addition to the average proficiency attained by each product user
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and the user-nonuser qroups, it gives the average proficiencies attained
by ciasses that completed all product activities. Thus, the Avg.-All
columns estimate how proficiency would differ If the full set of product
resources were utilized by all classes. Also Included in the table (In
parentheses‘below the proflclencfes) is the percentage of items found to
be Instructionally sensitive. This table probably represents the best
overall summary of both what constitutes kindergarten reading readiness
instruction and the relative effects of the three products being
compared.

Insert Table 7 about here

In terms of comparative product proficiency there is a clear
ordering of the three products; Kindergarten Program is highest, followed
fairly closely by Beginning to Read, Write and Listen, with Alpha Time 2
considerable way behlnd. Further, this ordering is not changed much by
the extent of lmplementatlon of the products. Thus, the classes which
completed all of Alpha Time actually Improved least in proficiency when
compared to the average completion group. For B and K users, the results
of implementation were more clear cut. Both of the user groups showed
substantial dains In most areas with greater lmplementaiion. In several
areas such as Word Reading (3), and Sentence Reading (5), and Writing
(9), B users gained more with full implementation than K users. However,
in other areas such as Phonics (2) and Reading Questions (7), K users

gained more.
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But how significant are the actual differences registered between
products in terms of overall effects on pupil learning? Clearly, this
question varies with the instructional area being considered. |If one
uses the 5% average difference, K users produced a significant
improvement over B users in the areas of Sentence Reading (4) and over A
users in the areas of Phonics (2), Word Reading (3) and Sentence Reading
(4). |

By the same criteria, on the aversge, B users exceeded K users in
the area of Spelling (10) and exceeded A users in the areas of Phonics
(2), Word Reading (3), Sentence Reading (4) and Spelling (10). A users .
did not exceed the proficiency level attained by the other two user
qroups in any area.

It is of interest to note how closely the empirical results
correspond with the earlier analytical specifications for the products in
terms of outcomes ard items. The two areas in which A users turned in
the lowest relative proficiencies, i.e., Word Reading (3) and Sentence
ﬁeading (), are are;s in whlchlthe product was not represented by
outcomes and items. Likewise, the single highest relative proficiency of
B users was attained in the Spelling (10) area, one in which only it
provided instruction.

This same kind of result did not hold, however, for A users in the
Affective Behaviors, (B) and Psychomotor (11) areas. (n spite of being
the only source of items in these areas, A users did not attain

significantly higher proficiency levels than the other user groups.
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The lns&;uctlonal sensitivity percentages provide another dimension
to the results in Table 7. As noted In previous analyses, these figures
show ‘the A user group to have many fewer sensitive items. Further, the
table shows that this was especially true In the instructional areas of
Word Reading (3) and Sentence Reading (4), where there were not any
objectives referenced to Alpha. Time. This is exactly opposite to the
results for B and K users, which had their largest percentage of
instructionally sensitive items in these areas. Overall, the latter two
user groups had higher and basically comparable percentages of sensitive
{tems. Varlation in item sensitivity across instructional areas was
quite substantial both within and across products.

If these percentages are viewed as.indicators of the extent of
instruction provided in a qiven area, they provide séme interesting
insights into kindergarten schooling effects. If only those areas are
selected for which somewhere near 503 of the items were found to be
sensitive, only three or four instructional areas emeége. These are Word
Reading (hsi\, Sentenceuké;&i;é (49%), and Reading Questions (53%). One
other area, Phonics (37%), is close. Gther heavily instructed areas such
as Vocabulary, Teacher Questions and Letters show substantially lower
percentages of sensitive ltems,

interestingly enough, the areas in which highest percentages of
sensitive Items were found are also those in which substantial
proficiency differences between product user groups were found. The
convergence of these two kinds of Information provides strong support for

a simple but powerful proposition: products will only produce

33



s 4

30

differences In areas in which the school is providing substantial
instruction. Based on fhls inquiry for the area of kindergarten reading
readiness, these skilis are prfmarlly in the areas of Phonics, Word
Reading, Sentence Reading and Reading Questions.

\ in the other areas Qﬁlch were heavily gmphaslzed by the products~~
such as Vocabulary, Teacher Questlons and Letters--higher levels of
proficiency were attained unlformly by all user groups but fewer [tems
were found to be Instructionally sensitive. Perhaps such proficiency
reflects general learning which occurs both in the Kindergarten classroom
context and the overall environment of pupils. In any event there is
little evidence that the products contribute differentially to learning

in these areas.

A corollary to this proposition concerns the differential effects of
products. The study data show clearly that differences between products
will only emerge in areas In which schools provide instruction, and in

which products differentially emphasize Instruction. This corollary

-assumes, of course, that product implementationmé?fort s c&mbirable. As

product Implementation effort varies, effects vary directly and can serve

to negate or even reverse expected differential effects of products.

IMPLICATIONS
The results of the inquiry have implications for a number of
educational evaluation issues. These include the measurement of both
educational product effects and implementation, two ess;ntlal elements of
any empirical program evaluation effort. Discussion of these elements
provides background for the broader topic of evolving approaches to

program evaluation and schoo! Improvement.
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Measuring Educational Product Effects
The development of instrumentation for measuring product, product

comparative, and program charqcterlstlcs Qas a central feature of the
inquiry. The findings support both prior and subsequent SWRL studles,
i.e., Hanson and Schutz (1978), Hanson, Schutz, and Bailey (1981),
Hanson, Balley, and Molina (1981), Hanson, Behr, Meguro and Bailey
(1980), and Hanson and McMorris (1983), in defining new directions for
the development of product referenced measurement devices.

| The essence of th!s'methodology is the application of careful
analytical methods to actual Instructional resources of products rather
than to their objectives. This analytical work provides specifications
for the generation of prototype items which are then revised and
valldated through empirical inquiries. The central element in the
eﬁpirlcal revision process is to 1ink changes in measurement results to
changes in instructional iesource implementation. (Hanson, Behr, Meguro
and Bailey, 1980).

This process yields a'form of assessment instrument that differs
both in form and substance from those usually employed in schools. The
major difference in form is the reduction In th; length (number of items)
and scoring complexity (outcome scores). Separate scores need only be
generated for broad but carefully defined Instructional ereas rather than
each potential objective or outcome. Traditinnal program objectives and
outcomes are viewed as logical precursors for program and product
development efforts. However, at the point at which actual product

resources are avallable, these are discarded in favor of the resources as
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the basis for the test specifications. After empirical verification, a
much shorter test, with fewer scores to interpret and composed entirely
of instructionally sensitive items, Is the result.
In single product as well és product-comparatlve inquiries, such
{nstruments qreatly reduce the t!me and effort devoted to development,
distribution, and collection of product effects lnformatlon while
lmprpvlng the Integrity of the information provided. Assuming verified,
product-specific Instruments were avgllable for each of the four KRR
products, for exahg)e, each class could then have takén one, two or all
three of the competing product tests in addition to the one referenced to
the product in use, in the same amount of time as was spent using an item
samplina approach. At the same time, Interpretatlén would be greatly
simplified since variability due to sampling Is avoided. ~ .
It should be emphasized that much of the ec;nomics in testing time
and effort envisioned here rest on some lmportgnt findings concerning the .
various kinds of proficiencies students possesg and those of interest for
program evaluation purposes.‘-The KRR lnqulry sought to l;entify only
those areas of proficiency that were of significant scope to warrant
reporting and that could be verified as linked to the product or products
in use. The results Indicated that there are clearly both product-
genera! and preduct-specific effects and that these effects can be best
summarized in terms of six or seven instructional areas, as discussed
earlier in Tables 6 and 7. All of the rhetoric assocliated with

individua! items and outcomes is not needed to summarize differences.
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Given that the four products Involved and the sample of districts,
schools, and classes in the inquiry can be considered representative, the
product-general effects ca* really be characterized as kindergarten
reading progrem effects. 4hus, program effects become def ined
operationally In terms of the ma Jor product=-1inked proficiencies
displayed by students at the completion of a substantial schooling unit
(semester or school year).

Beyond kindergarten reading readiness program effects other
contributors to.student resding readiness proficiency such as other
school programs and activities in the home.and community exist., While
these sources and the broader domains of proficliencies on which they
impact have not been addressed directly in this Inauiry, the methodology
would appear to generalize to them in a stralghtforward manner. In the
lanquaqe arts area, for exafple, the effects due to products In the
program areas of reading, spelling, and writing could be examlned
simultaneously.

tf put in schools on an operational baslis, an Important use of such
effects Information would be to monitor factors affecting them over time.
Such a school Information system, would include implementation measures
in addition to the measures of the instructional area effects and could
serve as the basis for meaningful school improvement efforts (Hanson,
1978). This issue will be discussed again later. The central point to
be made here Is that through use of ihls testing methodology, measures
can be devised which are very sensitive to school program effects, yet

short and efficient to administer and interpret.
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Program and Product implementation Measurement

Program implementation measurenent is critical In understanding
educational effects. In the KRR inquiry, implementation measures played
a central role since they were the primary basis for determining the
sensitivity of item, outcome, and instructional area measures for each
product. Although the practice of measuring program implementation Is
not well developed, this inquiry as well &s others, e.g., Hanson, Bailey,
& Molina (198t), are providing some insights, especially as to the
importance of product resource utilization as a central factor. Other
related factors such as the amount of class time allocated, actually
spent, and actually spent on instructional tasks, can be conslidered to be
logical precursors of product resource utilization. However, sorting out
the exact relationships between the various Implementation factors and
determining exactly how to utilize the information they provide is an
interesting and challenging task still to be completed. The data
sources, leve! at which implementation factors are measured, and the
constraints on the instructional context a!l-appear'to-afféct the
results.

in the KRR inquiry, the data source was teacher self-report, the
level was the classroom, and the Iinstructional context was program and
product-specific., Other researchers have measured other implementation
factors, e.g., allocated and engaged instructional time, at other levels,
e.g., district, school, pupil, with other methods, e.q., direct
observations; teacher logs, and in other Instructional! contexts, e.g.,

program-specific, curriculum area specific. All provide different
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perspectives on the implementation process and uses of Information about
it. |

in KRR, implementation information was used to link up directly to
measures of puplil achievement; the implementation variable was consldered
s major independent variable. In other thulrles, implementation
variables have been evaluated alone and even treated as & dependent
variable. A most promising future arrangement would be the treatment of
product utilization as the ma jor ‘operational link to monitoring and
improving program effects In school improvement efforts. The variable
allocated product time could be used as the basis for altering

utilization.

To summarlze, the role of implementation measurement in research and
improvement Is promising, but still emeraing. KRR and related SWRL
product Inquiries I1lustrate how it can serve as the ma jor Independent
and operational variable of Interest for both research on and improvement
of the schooling process. As such, it provides the basis for both
validating program effects and defining patterns of product use for a

variety of audiences.

An Evolving Approach to Program Evaluation

The KRR inquiry, In spite of Its 1imited scope, illustrates an
emerging operational approach to educational evaluation. The focus of
this approach is simple: to identify and explicate the effects,
practices and costs of educational programs for the purpose of under-
standing and Improving tﬁem. while this kind of rhetoric is common In
education, applications at a large enough level tc demonstrate the

veracity of proposed methods are rare.
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KRR showed clearly that methods for describing the direct effects of
instructional products and school programs exist. Further, these methods
point to at least some of the implementation practices behind the
effects. |

Given measures of these two key elements and the operational context
for derlvlng‘ln?grmation on them, the requirements for obtaining
meaningful cést ;ﬁformatlon is also in place. Data on the lnstructlongl,
personnel, and other resources expended, for example, can be readily |
derived for a product (Hanson, 1983). Other fixed cost components suéh
ac the faclility are available and can be elther prorated or ignored |
depending on the kinds of ‘cost information desired. With dgta on cosfs,
implementation factors and effects, very simple modet;aljnklbg the thriee
sets of factors to each other should Be possible. The utility of these
models for enhanclhg improvement, program selection and pfogram
development efforts would, of course, depend on the strength o.
relationships that emerge.

Using the results from KRR provides an Illustration of the kind of
models sought and information they could prov!de. For the B and K
préducts, there was substantial variability in implementation which was
linked to effects, i.e., the greater amount of product Implementation as
measured b variables such as instructional time spent and resources
used, the greater the level of end-of—year’prqficlency. Given cost
figures could be derived for different implementation levels, some useful
optlons could be described, e.g., a simple cross tabular arfay which

shows the costs associated with several levels of implementation, and
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several levels of effects. Such figures would provide the basis for @
simple and meaningful description of programs in terms of the
differential costs and effects of using alternative products. These data
in conjunction with other information sources about the products should
put educational product selection, program development process and school
improvement efforts on a more informed basis.

As the enterprise of school, program, and product evaluation moves
beyond textbooks and standardized testlng,nthe possibilities for program
planning and school improvement will become reality. The combination of
careful analytical and empirical analyses on the instructional products
used in various programs and factors influencing their implementation

represents a promising means for achieving this advance.
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Product Outcomes

Instructional Areas end Definitions Alphs Time Beginning Kindergarten Distar Tots!
1. Vord Neanings--Selects t1lustrations/pictures corresponding to 2,3,5,10 2.h,8,10, 1,2,3.4,5 .- 21
the meaning of spoken words and concepts. 12,013,104, 6,7
17,21,2)
2. Phonlcs--Selects word part corresponding to spoken sounds. 13 7.9.1% 9 1,3,h,6 9
4 .
3. Word Reading--Reads aloud printed words presented slone or In .- 10,25 8 7.8 5
sentences. ,
4. Sentence Reading--Reads aloud printed sentences. -- 26 10 .- 2
5. Oral Quest lons-~Answers questions alpud about concepts, 6,7,9 20,22,24, ae 10 8
toplics, stories, etc. / 9
6. Letter 1dentification--ldentifies letters in 8 variety of 1,12 ) li .- L]
contents.
7. Resding Quastions--Reads & short passage and selects .- .- - 9,11 2
11lustrations/words which snswer questions about it.
8. Affective Sehaviors~-Displays affect in various specifled 8,11,15,16, -- - -e 9
classroom contexts. 17,18,19,
20,21}
9. Writing--Prints letters, words, and sentences. 1] 16 .- ] 3
10. Spe!ling--Selects correct spelling of simple words. -- 19 .- .- |
11. Psychomotor Skil1s--Displays physical coordination In .- 27 o .- M
specifisd classroom contexts.
12. Wuslc Awsreness--Selects sppropriste musical instruments -- 28 -- o ]
based on thelr sounds,
Figure |. Oescription of lastructional areas and & list of product outcomes within them,
(LR " "xgz
bt s i 5»&
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Average Proficiency Level After Instruction
Sensitivity to Low Medium High
Product Implementation (Chance + 10%) | (a1l between low (702 + Chance)
' and high) ,
Not ﬁelated
(Commonality less Vi v v
* than .10) '
. Related i ,
(Commonality more 1t i |
than .10)

Figure 2, Six category classification scheme. Commonality referred
to is the portion of proficiency variance accounted for by
instruction completed. (Corresponds to the quantity e in

Figure 3.)




anoUcoe

f

tem
Proficiency

Instruction
Completed
c

dependent variable-average item proficiency

independent variable-average entry survey score

independent variable-amount of instruction completed

portion of item proficiency variance shared exclusively
with independent variable b

portion of Item proficiency varisnce shared exclusively
with Independent variable ¢

Poztfoz of item proficiency variance shared by variables

and ¢

d+e+f portion of item proficiency variance accounted for by

Figure 3. Commonality analysis description carried out using class level
data on each item for each of the three product-user groups.

variables b and ¢
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Table !

Number Returning Each Study Component

Program Component | States Districts Schools Classes Pupils

Alpha Time Entry Survey 6 ) 160 308 7603
(A) instructional 6 h 137 Ly ee--
information Sheet
School Information [ 39 Y49 o= cece
Sheet _
Assessment 6 'Y ] 162 314 7308
Beginning Entry Survey 7 42 121 266 6809
to Read, Instructional 7 43 116 235 “ewe
Write and information Sheet
Listen School Information 7 L] 121 co- cee-
(B) Sheet : '
-t Assessment 7 hy - 128 273 6697
Kindergar- Entry Survey 7 19 116 284 7358
. ten instructional 7 19 105 248 ceo-
Program information Sheet
(x) School Information 7 18 113 .o~ c——-
Sheet ;
Assessment 7 19 117 287 6141
Distar Entry Survey 1 5 19 23 654
Program Instructional | 3 14 16 e
(D) information Sheet
School information 1 5 19 -- o=
Sheet
Assessment | 5 19 25 847
Totals Entry Survey 7 107 h16 881 22424
Instructional 7 106 372 T43  —eee-
Information Sheet .
School Information 7 103 402 cee  e=ee-
Sheet
Assessment 7 110 423 899 20794
48
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Table 2

1lustration of classification scheme
applied to four actual items,

{tem Description User Groups

AN Product Alpha Time Beginning Kindergarten
A . Example Items Reference P 1 C P 1 C P { c
1 IS (08) K 23 29 1 6 k9 17 2 N 23 1
2 FAT (1) 827 2410 6 33 21 3 39 W 3
3 SECOND  (05) A 21 66 0 S5 59 2 5 76 5 4

4 Writing "'l .
Have Fun" (28) 005 ~ 73 0 4 68 4 4 65 0 4

Legend

Product Reference-Item number is given In parentheses, the letter
refers to one of the four products (A - Alpha Time, B - Beginning,
D - Distar, K - Kindergarten) and the number Indicates the product
outcome referenced.

P - average item difficulty across classes In the user group

| - commonality estimate-percent of shared variance between
class implementation and proficiency variables (see Figure 3)

C - Item classification category (1 to 6, see Figure 2)
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e

Summary of (tem Classification
by Product Referenced and User Gro

Table 3 . \\'

(with row percentages)

3

-

product User
Reference Group Cl,sslfication Categories
—Sensitive Not Sensitive
Proficiency Level High Medium  Low High  Medlum Low
Alpha Time (A) A o(ox) 0(0%) ‘o(ox) so(sey)  7(12%) 1(2%)
(B Ttems) B SO, R0%) o(oy) ka(2m) 1(a3)  ofon)
K 9(162) 1(28)  1(22) 43 (74%) 3(52) 1(2%)
Beginning (B) A 3(4g)  7(B3)  3(u3) 20(24%)  13(15%) 25 (kER)
(85 ttems) 8 2(23) 32(38%) 9(113) 25(29%) 10(122)  7(8%)
K 9(113) 14(163) N(133) 17(208)  12(143)  22(26%)
Kindergarten (K)A 3(sy)  1(28)  2(3%) 15(25%)  22(37%) 17(282)
(60 1tems) B 3(5y) 18(30%) 2(3%) 16(278)  13(22%) 8(13%)
: K 11(183) 21(35%) o(ok) 20(33%) 8(133) 0(0%)
i D A 3(4y)  3(4%) 1(13) 15(29%) 19(25%) 3L (LS2)
?];t?:eésg B 6(82) 20(273) 20(27%) 14(192) 7(92%) 8(11%)
K 7(s%) 19(252) 13(17%) 16(21%) 9(12%) 11(15%)
Totals 67(83%) 140(173) 62(7%) 293(35%) 124(15%) 148(182)

(B3u'!tems)

o0



Number and Percent of All Items

Table &

classified in the six categories by user groups

A ————

instructional  User
Sensitivity Jroups Proficiency Level '
‘High Med Low Totals
. A 9(3%) 11 (42) 6(2%) 26
Sensitive B 22(8%) 4(272) 31(12%) 127
K 36(132)  55(20%) 25(9%) - 116
T 67 140 62 269] *
Not Sensiti A 100 (18%) 61(112) 91(16%) 252
ot Sensitive g 97(173) * 31(5%) 23(48) 151
K 96 (17%) 32(6%) 34(62) 162
T 293 124 148 565
Totals A 109 (13%) 72(9%) 97(12%) 278
B 119(14%) 105(133) 5L(6%) 278
K 132(16%) 87(108) 59(72) 278
360 264 210 L34

-

#Percentages in each section based on the N in box [ 1.

ERIC

Full Tt Provided by ERIC.
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Table 5

Outcome categorizations by product ahd user groups

: Sensitive Not Sensl ivé/ Totals
roup High Med Low High Med Low

. Product User G
Categories 1 2 3 L] 5 6
Alpha Time A 0 0 0 17 3 0 20
8 B | 2 0 17 o O 20
K 3 o O 16 1 0 20 -
Totals k 2 0 50 4 © 60
Beginning A 1 2 0 10 3 9 25
B 1 9 1 1" 2 1 » &5
K b 5 & 7 1 4 25
Totals 6 16 5 28 6 14 75
Kindergarten A 0 o O 5 5 1 1"
8 0 4 0 5 2 0 11
K 0 3 0 5 3 0 1"
Totals 0 7 0 15 10 1 33
Distar A o © 0 3 1 6 10
B 0 2 4 . 3 0 0 10
K 0 5 2 3 o 1 10
Totals o 7 6 g 1 7 30

Grand Total

é

22




Table 6

Average proficiencies of the three product user groups (A, B & K) and
user-nonuser groups (U, NU) on item sets for Alpha Time (a), Beginning
(b), Kindergarten (k), Distar (d), and the total (1). Also gives the
number of items (1) and outcomes (0) referenced to each product within
the instructional srea. = .

. _Word Meaningt . 2. Phonics
P O | |A B K U N P 0o + A B kK lU
{
a 4 21 |86 86 B7 |86 87 a 1 ‘56 67 5B |56
b 10 24 |47 52 52 |52 §9 b 3 13 47 57 55 |57
k 7 21 |81 82 85 |85 82 k 1 6 53 61 68 |68
R L R d 4 33 57 58 59 |--
T 21 66 |70 72 74 |73 N T 9 58 Sk 59 59 |59
(32%) (242) (14%) (21%)
3. Word Reading 4, Sentence Reading -
P 0 | A B K jU NU P 0 | | A B K U
a == e= e e == o ges eC a8 == == == == == |--
b 2 12 |13 30 23 [30 8 b 1 913 22 9 |2
{, k 1 15 luz ug 65 |65 6 Kk 1 12 |16 18 k|
d 2 18 31 3 34 }-- 33 d ' 6 |30 34 k2 }--
T 5 45 [30 38 4 |49 33 T 3 27 |n 22 32 |34
. (8%) (16%) : (5%) (102)
|
D 5. Oral Questions 6. Letters
N P 0 | | A B K]JUu W P 0 t | A B KU
a 3 5 {70 68 69 |70 69 a 2 6 |84 B4 B6 |8k
b L 12 |65 69 66 |69 66 b ) 5 182 85 8 85
K on oo o= e ee fee e- Kk 1 6 |83 79 83 |83
PR PR L d e o= le= ee == |--
T 7 17 |67 69 67 |63 66 Y 4 17 |83 83 B84 |BK
(112) (62) (63) (63) !

LRIC 53
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Table 6 (continued)

7. Reading Questions ' 8. Affective Behavior
p o 1 A B KLU W p_0 1 A ®
R T a 9 W 7% 73
R T R
S o e R
d 2 15 26 29 32 {-- 29 d == == == =T
\\\ T 2 15 26 29 32 -- 29 T 9 1 W 73
. (32)  (5%) (14%) (5%)
9. uriting - 10. Spelling
¢ \\P, 0 _ | A B K U- NU P 0 | A B
. 1 6 79 79 8 {79 79 & T T ' -
. b 1 3 56 52 57 |52 56 b \ 3 g 22
T PTI 2
d ) 3 65 6 66 |-- 65 @ =-- e - -
T 3 12 69 68 TN 70 69 T 1 3 g 22
(5%) (&%) (2%) (1%)
11. Psychomotor skills | 12, Music Awareness
o o 1 A B kLU N p o0 1 A 8
a -- e e == == == == a == == = =
b | 2 91 9k 94 94 93 b 1 2 92 93
k - - - - - - -= k -y -- aow -
d -- -- - - -- - - d -- .- -- .-
T \ 2 91 o4 94 L 93 T ! 2 92 93
(23) (1%) (2%) (1%)

Full Tt Provided by ERIC.
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Table 7

summary of Proficiency and Instructional Sensitivity
of Product Users on the instructional Areas

' Product User Groups Composites
Instructional Number A . B K
Area of ltems Avg.=All  Avg.=All  Avg.-All  Avg.-Al]
1. Vocabulary 66 P 70-71 72-76 74-78 70-78
3 (8%) (29%) (27%) (21%)
2. Phonics 58 P 5k-57 §9-65 59-66 54-66
s  (14%) $522) (45%) (37%)
3. Word Reading 45 P 30-32 38-49 h1-50 30-50
' S (11%) (67%) (58%) (k5%)
4. Sentence Reading 27 4 11=-12 22-35 32-42 11-42
s (4%) (74%) (70%) (492)
5. Teacher Questions 17 P 67-68 69-75 67-73 67-75 .
] (182%) (24%) (47%) (29%)
6. Letters 17 P 83-8% 83-86 B4-88 B3-88
s (18%) (24%) (29%) (24%) .
7. keading Questions 15 P 26-28 29-40 32-45 26-45
S (0%) (87%) (732%) (53%)
8. Affactive Behavior 4 P Th=T74 13- 73-74 N -74
s (on) (1) @) (k)
g, Writing 12 P 69-73 68-74 71-73 68-73
S (82) (25%) (0%) (112)
10. Spelling 3 4 -1 22-32 11-8 8-22
S (0%) (33%) (02) (%)
11. Psychomotor 2 P 91-94 9L-94 94-97 91-97
S (0%) . (0%) (02) (02)
12. Husic Awareness 2 p 92-90 93-94 §5-97 90-97
S (0%) (o) (02) (0%)
P . 4:“ rage proficiency
§ - percentage of items sensitive .

Full Tt Provided by ERIC.
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APPENDIX A - Product Outcome Descriptions
A - Alpha Tfme

B - Beginning to Read, Write and Listen

K - Kindergarten Program

D - Distar |




A - ALPHA TIME (New Dimensions)

Outcome Instructional Common

Number Area items-. _ Name Description
L 6 3 Overall Letter Skills Identify letters in
tsolation and word
contexts.
2. 1 9 Word Analysis/ identify colors, shapes,
Vocabulary ' positions, sizes, and
amounts. ‘
3. 1 8 Word Analysis/ Use appropriate vocabulary
Language to answer questions about

a picture or story, select
a letter that is the first
letter of the name of a
pictured object, and name
objects in a picture.

§, -- -- Simple Recall Skills Recall simple facts
' dealing with who, when,
where, why, what, and how
of a teacher read story.

5. 1 3 Sequence {dentify the correct
sequence of ordered events
following a teacher read

story.
6. 5 1 Main ldea Identify the best title
of a teacher read story.
7. 5 3 Prediction and Explain a logical inference
inference drawn from a picture,

provide logical consequences
of an incomplete story,

and supply the rhyming word
that completes a poem.

8. 8 3 Reading and Demonst rate personal
Literature pleasure, appreciation,
and interest in literature;
demonstrate care for books;
and use books for specific
purposes.

9. 5 ! Interpretive Skills interpret the moods or

feelings of characters
in story situations.

o7




Understanding

Botcome Instructional  Common
Number Area items Name Description

10. | 1 Following Directions Follow simple directions.

n. 8 2 Dramatic Play Give dramatic expressions
to pantomime, and dramatize
lines or words so that the
sudience can identify the

y mood, emotion, or story
being conveyed.

12. 6 3 Visual Memory Identify the letter of the

' alphabet when presented with
the letter name or a word
beginning with the specified
letter.

13. 2 6  Auditory Memory Identify letter sounds in
simple words.

4. 9 6 Psychomotor Skllis Write the letters of the
siphabet in upper and lower
case when presented with an
example of the letter or
the name of the letter.

15. 8 2 The Need to Belong Participate in group
activities and interact
comfortably with new people.

16. 8 2 The Need to Achieve Achieve personal goals
and complete assigned tasks
independently.

17. 8 | The Need for Love Accept affection from

and Affection others.

18. 8 | The Need to be Free Recognize that mistakes

from Guilt are to be expected.

19. 8 1 vhe Need for Self Express opinions freely

Respect to the teacher or
classmates.

20. 8 1 The Need to be Share feelings with

free from Fear classmates.
21. 8 ] The Need for Listen attentively.

28



B - BEGINNING TO READ, WRITE AND LISTEN (Lippincott)

Outcome Instructional  Common
Number Areas Items Name Description

1. .- -- Colors Identifying basic colors
and those produced by
their mixture.

2. 1 2 Shapes _ identifying the shape
of objects.

3. -~ -- Amounts Identifying objects that
differ in amount.

4, 1 1 Position identifying the position
of objects.

5. - -- Visual Discrimination Distinguishing between
familiar objects including
o letters and words.

! %

6. 6 5 Alphabet Identifying upper and
lower case letters of the
slphabet.

7. 2 6 Letter/Sounds Associiting approriate :
sounds with the letter
symbol.

8. ] 3 Synonyms identifying synonyms for

_ words.

9. 2 6 Blending Putting together letter
sounds to form words.

10. 3 3 Word Recognition Recognizing words introduced

(Memory Words) in the program that are

not blended.

1. 1 6 Vo-abulary Understanding the meaning
of common words.

12. ] 3 inference Completing a phrase or
sentence with a logical
word.

13. 1 1 Parts of Speech identifying verbs and
adjectives.

4. ] 3 Rhyming Identifying and forming
rhyming words.

15. 2 1 Vowe 1 /Consonants Distinguishing vowels g

and consonants.
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Experience

60

Outcome Instructional Common
Number Areas Items Name Description

16. 9 3 Writing Forming the upper and
lower case letters, either
singularly or in words.

17. 1 [ Punctuation Distingulshing punctuation
marks. :

18. .- -- Syllables Dividing a word into

: syllables.

19. 10 3 Spelling Understanding the meaning
of common words.

20. 5 2 Picture Interpre- Interpreting the meaning

tation of pictures.

21, 1 1 Classification Classifying common objects
according to specific
dimensions such as
sweet~-sour.

22. 5 3 Story Interpretation Interpreting the meaning
of a story.

23. 1 3 Sequence Properly ordering a
specific set of objects,
experiences, etc.

2L, 5 6 Comprehension - Answering specific
questions about a
teacher read story.

25. 3 9 Word Attack Reading words composed
of already learned word
elements or letter sounds.

26. 4 9 Sentence Reading Reading sentences of
already learned words.

27. 1 2 Manua! Dexterity Demonstrating manua!
dexterity in simpie tasks.

28. 12 2 Music Awareness Reacting to musical
Instruments and to the
music made by them.

29. 5 | Oral Language Telling & short story

sbout an experience.
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K- KINDERGARTEN PROGRAM (Ginn and Company)

Outcome Instructional Common
Number Areas items Name Description

1. ! 3 Colors Select and name examples
of the concept, color

2. 1 3 Sizes Select lﬁd name examples
of the concept, Size.

3. 1 3 Amounts Selett and name examples
of the concept, amount.

4. ] 3 Shapes Select and name examples
of the concept, shape.

-5, 1 3 Positions Select and name exaiples
of the concept, position.

6. 1 3 Pre-Math Select and name examples
) in the area of pre-
mathematics (e.g., egual,
different).

7. ] 3 F.e-Reading Select and name examples
in the area of pre-reading
(e.g., first [in time],
after [in time), letter,

‘ sound) .
8. 3 15 Words identify program words.
9. 2 6 Word Elements identify the sound of

program elements.
10. 4 12 Sentences ' Read aloud each word in
sentences composed of
program words.

1. 6 6 Letter Names Identify the letters
of the alphabet.
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D - DISTAR | READING (Science Research Associates)

autcome
Number

Areas

[nstructional  Common

Name

Description

1.

2

ftems

12

12

Symbol--Action Games

Blending~--Say

1t Fast

Rhyming

Blending--Spelling
by Sounds

Writing

~ Sound Recognition

Word Recognition

wWord-Attack Skills

Reading Stories

62

identify and repeat
pictured or teacher
presented sequences of
bodily movements.

Say a word at & normal
speaking rate when it
is presented slowly with
pauses between the parts.

Make up words that rhyme
with a given word by
subst ituting new initial
sounds.

Spell a word by sounds

(say one sound at a time),
without pausing between

the sounds, when the teacher
says & word at a normal
speaking rate.

Write a symbol, word,
phrase, or sentence by
tracing the dotted lines
when given a printed sample
or write one freehand that
was previously traced.

Say the sound represented
by a symbol. when given a
printed symbol.

Read aloud either a word
composed of previously
tsught sounds or a common
word that does not have 2
regular spelling.

Read words that have double
consonants; initial or final
consonant combinations, or
common endings; and read a
series of words ending in
rhyming patterns.

Read stories of increasing
length and complexity both
with and without typographical
aldes.



Outcome Iinstructional Common
Number Areas items Kame ‘ Description

10. 4 é Answering Questions Make an independent
g written response when
given an oral direction
based on skills previously
tsught.

1. 7 (3 Comprehension ‘Answer questions from

the teacher that demonstrate
reading understanding.
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APPENDIX B - Statistics on Common (tems by
Instructional Area, Product
Referenced and Product-User
Group

Explanation of Entries in Appendix B Using
Two |1lustrative ltems

N

item Description User Groups
_ Product Alpha Time Beginning Kindergarten /
Example [tems Reference P i c p I C P | C
1 IS (08) Kk 23 29 1 (] _hs 17 2 71 23 1
2 FAT (11) 8 27 24 10 6 33 21 3 39 b1 ‘1
Legend

Product Reference-item number Is given In parentheses, the letter
refers to one of the four products (A - Alpha Time, B - Beginning,
D - Distar, K - Kindergarten) and the number Indicates the product
outcome referenced. S

P - average ltem difficulty across classes in the user group

| - commonality estimate-percent of shared varliance between
class Implementation and proficiency variables (see Figure 3)

C - Item classification category (1 to 6, see Figure 2)
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